Multipotent stromal cells derived from common marmoset Callithrix jacchus within alginate 3D environment: Effect of cryopreservation procedures.
Multipotent stromal cells derived from the common marmoset monkey Callithrix jacchus (cjMSCs) possess high phylogenetic similarity to humans, with a great potential for preclinical studies in the field of regenerative medicine. Safe and effective long-term storage of cells is of great significance to clinical and research applications. Encapsulation of such cell types within alginate beads that can mimic an extra-cellular matrix and provide a supportive environment for cells during cryopreservation, has several advantages over freezing of cells in suspension. In this study we have analysed the effect of dimethyl sulfoxide (Me2SO, 2.5-10%, v/v) and pre-freeze loading time of alginate encapsulated cjMSCs in Me2SO (0-45 min) on the viability and metabolic activity of the cells after freezing using a slow cooling rate (-1°C/min). It was found that these parameters affect the stability and homogeneity of alginate beads after thawing. Moreover, the cjMSCs can be frozen in alginate beads with lower Me2SO concentration of 7.5% after 30 min of loading, while retaining high cryopreservation outcome. We demonstrated the maximum viability, membrane integrity and metabolic activity of the cells under optimized, less cytotoxic conditions. The results of this study are another step forward towards the application of cryopreservation for the long-term storage and subsequent applications of transplants in cell-based therapies.